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1
TOOTHBRUSH

TECHNICAL FIELD

The example embodiments of the present invention gener-
ally relate to a toothbrush, and more particularly to a tooth-
brush with an integral toothbrush head.

BACKGROUND

Toothbrushes often reside on bathroom counters when not
being used. Research has shown that a significant number of
germs can accumulate because of the warm and moist envi-
ronment. These germs can comprise viruses and bacteria that
may cause illness. As such, keeping the toothbrush clean
would be preferable and various accessory devices (such as
tooth brush holders) are designed to do so. In this regard,
areas for improving current toothbrushes have been identi-
fied. Through applied effort, ingenuity, and innovation, solu-
tions to improve toothbrushes have been realized and are
described in connection with embodiments of the present
invention.

BRIEF SUMMARY

According to one exemplary embodiment of the present
invention, a method of manufacturing a toothbrush comprises
providing an integral head mold configured to form bristles
and head board in one injection molding process, heating
head molding material to a predetermined temperature, filling
the integral head mold with the head molding material in an
injection molding machine, applying pressure to the integral
head mold for a predetermined period and applying a cooling
process to the integral head mold to produce a molded integral
head. The molded integral head includes a plurality of indi-
vidually spaced apart bristles integrated on a head board.

According to one exemplary embodiment of the present
invention, a toothbrush includes an integral head manufac-
tured by providing an integral head mold configured to form
bristles and head board in one injection molding process,
heating head molding material to a predetermined tempera-
ture, filling the integral head mold with the head molding
material in an injection molding machine, applying pressure
to the integral head mold for a predetermined period and
applying a cooling process to the integral head mold to pro-
duce a molded integral head. The molded integral head
includes the plurality of individually spaced apart bristles
integrated on a head board.

BRIEF DESCRIPTION OF THE DRAWING(S)

Having thus described the example embodiments of the
present invention in general terms, reference will now be
made to the accompanying drawings, which are not necessar-
ily drawn to scale, and wherein:

FIG. 11is a flow chart illustrating a toothbrush manufactur-
ing process according to an example embodiment of the
present invention;

FIG. 2 illustrates a two-piece toothbrush manufactured
using the manufacturing process of FIG. 1;

FIG. 3 is a flow chart illustrating a toothbrush manufactur-
ing process according to an example embodiment of the
present invention;

FIG. 4 illustrates a one-piece toothbrush manufactured
using the manufacturing process of FIG. 3;
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FIG. 5 is a flow chart illustrating a toothbrush manufactur-
ing process according to an example embodiment of the
present invention;

FIG. 6 illustrates a sectional view of a head according to an
example embodiment of the present invention; and

FIGS. 7A-10B illustrate variations in the molded bristles
according to example embodiments of the present invention.

DETAILED DESCRIPTION

The present disclosure now will be described more fully
with reference to the accompanying drawings, in which some,
but not all, embodiments of the disclosure are shown. This
disclosure may be embodied in many different forms and
should not be construed as limited to the embodiments set
forth; rather, these example embodiments are provided so that
this disclosure will be thorough and complete, and will fully
convey the scope of the disclosure to those skilled in the art.
Like numbers refer to like elements throughout. The struc-
tures of some conventional toothbrushes easily retain and
harbor viruses and bacteria in their bristles, cores, the spaces
between adjacent cores, and the tightly populated bundles of
bristles. This can lead to infection. While a number of acces-
sory devices are available, such as plastic cases, disinfectant
devices, etc., which are separate devices from the tooth-
brushes they protect, embodiments discussed herein are
related to toothbrushes and the systems, methods and other
means for configuring toothbrushes to reduce the bacteria and
viruses that may be passed to the human (or any other type of)
user.

FIG. 1is a flow chart illustrating a toothbrush manufactur-
ing process according to an example embodiment of the
present invention. The manufacturing process may include a
handle mold design manufacturing process to provide a
handle mold at step S102. The toothbrush handle may be
made using any suitable process. For example, the toothbrush
handle may be manufactured by placing a handle mold in an
injection molding machine for a handle injection molding
process. The injection molding machine may heat handle
molding material to a predetermined melt temperature to melt
the handle molding material at step S104 and then inject the
handle molding material into the handle mold by an injection
pressure at step S106. In some embodiments, the predeter-
mined melt temperature entering the handle mold may be
about 180° C. In handle injection molding process, the injec-
tion molding machine may hold the handle mold by a holding
pressure for a predetermined period (e.g., about 30 seconds)
while the handle molding material cools. Cooling system may
maintain the temperature of the handle mold at a predeter-
mined temperature (e.g., 40° C.) by suitable mold cooling
techniques, such as water cooling techniques or radiation
techniques, to keep the mold at a proper temperature to
solidity the handle molding material. Once the handle mold
has adequately cooled, a handle, such as a handle 202 as
illustrated in FIG. 2, is molded. An ejecting system, such as
ejector pins, may push the molded handle mold at step S108.
The handle mold may be designed with or without an angle
that is intended to make brushing the back teeth easier.
Although design of the handle mold is illustrated in FIG. 2, it
is not limited to manual toothbrush and production of the
handle may be eliminated from the process, such as in the case
of producing a head for an electric toothbrush. The handle
molding material may be selected from acrylonitrile butadi-
ene styrene, polycarbonate, polystyrene and any other suit-
able material.

The manufacturing process may also or instead include a
head mold design manufacturing process to provide an inte-
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gral head mold at step S110. The integral head mold may be
designed for simultaneously forming bristles, such as bristles
208 shown in FIG. 2, and a head board, such as head board
210 shown in FIG. 2, in one injection molding process. The
injection molding machine may heat head molding material
to a predetermined melt temperature (e.g., 170° C.) at step
S112 and then inject the head molding material into the inte-
gral head mold at step S114. Similar to the handle injection
molding process described above, in head injection molding
process, the injection molding machine may hold the integral
head mold for a predetermined period while the head molding
material cools. The cooling system may maintain the integral
head mold temperature at a predetermined temperature by
any appropriate mold cooling techniques. After the integral
head mold has adequately cooled, an integral head 206 with a
plurality of bristles 208 (shown in FIG. 2) integrated on the
head board 210 is formed at step S116. The bristles are indi-
vidually spaced apart from each other.

In some other embodiments, steps S110-S116 may be per-
formed prior to steps S102-S108. Namely, the integral head
may be manufactured prior to manufacturing the handle. In
some embodiments, steps S102-S108 and steps S110-S116
may be conducted simultaneously. More generally, any of the
steps discussed herein can be reordered, combined and/or
divided into a plurality of steps without departing from the
spirit of the invention.

Subsequent to the production of the handle and the integral
head, the handle and the integral head may be assembled to
produce a two-piece toothbrush at step S118, such as two-
piece tooth brush 200, shown in FIG. 2, having handle 202
and integral head 206. The head molding material of the
integral head 206 may be polyether thermoplastic polyure-
thane as polyether thermoplastic polyurethane has a unique
molecular structure that provides good compression set and
high resilience, along with resistance to impacts, abrasions,
tears and more. Moreover, polyether thermoplastic polyure-
thane has a high modulus of elasticity, making it flexible
while still retaining its hardness. Polyether thermoplastic
polyurethane also has better resistance to solvents. Despite
the benefits of polyether thermoplastic polyurethane over
other materials, the head molding material of the integral
head 206 may also be selected from polyester polyether ther-
moplastic polyurethane or any other suitable material that
may have similar and/or different properties to polyether
thermoplastic polyurethane.

FIG. 3 illustrates a toothbrush manufacturing process
according to some example embodiments, in which an inte-
gral head mold having a space for receiving a molded handle
may be provided at step S310. The handle, such as handle 202
shown in FIG. 2, may be molded at step 312 using process
described in steps S102-S108 in FIG. 1. The molded handle
may be placed in the space prior to a conduction of an over-
molding injection process at step S314. The injection mold-
ing machine may prepare the head molding material using
heat to melt the head molding material at step S316 and inject
the head molding material into the integral head mold in an
overmolding injection process at step S318. Since the molded
handle has been placed in the space at step S314, the head
molding material may be overmolded onto the molded
handle. The overmolding injection process may eliminate the
space resulting from assembling the handle to the head, as
described in FIGS. 1 and 2, thus reducing spaces that may
harbor viruses. In this embodiment, the head molding mate-
rial may be polyether thermoplastic polyurethane. Antivirus
additives may be added to the head molding material. The
antivirus additives may include nanotechnology organic and/
or inorganic materials. Organic (such as antimicrobialpep-
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tides, AMPs) and inorganic (such as nano-silver antimicro-
bial) antivirus additives may each provide benefits. For
example, organic additives may be more effective in defend-
ing against viruses. Inorganic additives may be more stable,
thus having longer effect than organic additives. Once the
integral head mold has been adequately cooled using a suit-
able cooling technique, a one-piece toothbrush including a
head overmolded with a handle is formed at step S320. An
exemplary one-piece toothbrush, namely toothbrush 400, is
illustrated in FIG. 4.

FIG. 5 shows another manufacturing process in accordance
with some other embodiments, in which a handle mold hav-
ing a space for receiving a molded integral head may be
provided at step S510. The integral head, such as integral head
206 shownin FI1G. 2, may be molded at step 512 using process
described in steps S110-S116 in FIG. 1. The molded integral
head may be placed in the space prior to applying an over-
molding injection process at step S514. The injection mold-
ing machine may heat and melt the handle molding material
at step S516 and then inject the handle molding machine into
the handle mold at step S518. Since the molded integral head
has been placed in the handle mold at step S514, the melted
handle molding material may be overmolded onto the molded
integral head at step S518. A one-piece toothbrush, such as
toothbrush 400 shown in FIG. 4, is produced at step S520.

A sectional view of an integral head, namely integral head
206 as shown in FIG. 2, is illustrated in FIG. 6. In addition to
or instead of forming cores on the head board to allow the
insertion of bristle bundles, bristles 608 and head board 610
may be simultaneously formed in one injection molding pro-
cess. More particularly, bristles 608 may not be tightly
grouped into bundles and instead could be individually
spaced apart from each other. The elimination of some or all
of bristle bundles and cores that receive the bundles may aid
in reducing spaces in which virus and/or bacteria can live.
Hence, toothbrush 200 is an example of a toothbrush config-
ured to reduce the presence of unhealthy microorganisms that
may cause disease.

FIGS. 7A-10B illustrate variations in bristles according to
example embodiments of the present invention. The bristles
may be varied in size, shape and/or molding direction, among
other things. FIGS. 7B, 8B, 9B and 10B illustrate bristles
distribution according to the respective designs illustrated in
FIGS.7A, 8A,9A and 10A. As shown in FIG. 7A, the bristles
may comprise an inner recess block 708q that is surrounded
by an outer ring block 70854. Bristles in the inner recess block
708a may be shorter than those in the outer ring block 7085.
Such a design may be especially useful for kids as shorter
bristles in the inner recess block 7084 may help kids more
easily apply the proper amount of toothpaste. The inner recess
block 708a may also help to retain the toothpaste on the
bristles, thus allowing the toothpaste to adequately clean the
teeth. Longer bristles in the outer ring block 7086 may
adequately and softly rub on the gums, and reach sides of the
teeth to deeply clean between the teeth. Straight bristles in the
outer ring block 7085 may assist in making some people’s
gums feel more comfortable while brushing the teeth.

FIGS. 8A and 8B illustrate bristles having different lengths
that form a wave-like surface. As shown in FIG. 8B, bristles
with height H1 in blocks 8084 may form ridge areas that are
higher relative to other bristles and may help to deep clean
between the teeth. Bristles with height H2 in blocks 8085 may
be trough areas with bristles that are of relatively low height.
Height values increase from the trough areas of bristles in
blocks 8084 relative to the ridge areas of bristles in blocks
808a. Ridge areas and trough areas may allow the bristles to
form a wave-like surface. Bristles on the end of the tooth-
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brush, such as bristles in block 808¢, may help get behind the
back molars. The wave-like surface may be configured to fit
the teeth-pattern of certain people and/or groups of people,
and may increase the contact area between the teeth and
bristles, thus enhancing the cleaning effect.

FIGS. 9A and 9B illustrate bristles molded such that the
bristles extend in different directions relative to head board
902. For instance, as illustrated in FIG. 9A, bristles in block
908a may be approximately perpendicular to head board 906.
Bristles in blocks 9085 may be slightly inclined toward a first
end 910a of the head board (e.g., away from the handle),
while bristles in blocks 908¢ may be slightly inclined toward
asecond end 9105 of the head board (e.g., toward the handle).
Having bristles extending in different directions may help to
deep clean gumlines. More particularly, the basic brushing
movements include straightly moving brush back and forth
across the teeth. Bristles in a first direction inclined toward the
first end 910a may help to clean the teeth when brush move
toward the back molar. Bristles in a second direction inclined
toward the second end 9105 may help to clean the teeth when
brush move away from the back molar. Bristles on the end of
the toothbrush, such as bristles in block 9084, may be longer
towards the end of the head board 906, as shown, and may be
easy to reach the back molars to help clean behind the back
molars. As shown in FI1G. 9B, a first angle 0, between the first
direction and the head board 906 may be about 45°-90°. A
second angle 0, between the second direction and the head
board 906 may be about 45°-90°.

FIGS. 10A and 10B illustrate another example in accor-
dance with some embodiments. Here, bristles in two cup-
shaped blocks 1018a¢ and 10185 are integrated onto head
board 1006 in one injection molding process. There may be
more than two cup-shaped blocks in other embodiments (e.g.,
three or four, etc.). Each cup-shaped block may have an inner
recess area 10084 surrounded by an outer ring block 10085.
The outer ring block 10085 may be concentrically disposed
about the inner recess area 10084. Bristles in the inner recess
area 1008a may be shorter than those in the outer ring block
10085. Longer bristles in the outer ring block 10085 may
adequately and softly rub on the gums, and reach sides of the
teeth to deeply clean between the teeth. Shorter bristles in the
inner recess area 1008a may help to clean the tooth surface,
which may provide improved cleaning. The inner recess area
10084 may help to retain the toothpaste to allow the tooth-
paste to adequately rub the teeth. Bristles on the end of the
toothbrush, such as bristles in area 1008¢, may be longer
towards the end of the head board 1006 and may be easy to
reach the back molars to help clean behind the back molars.
Bristles 10084 may be disposed outside the cup-shaped
blocks 10184 and 101854. Bristles 10084 may be thicker than
bristles in cup-shaped blocks 1018a and 10185, which may
help to massage gums and promote blood circulation.

There are various examples that are not shown by drawings
but would be consistent with the embodiments discussed
herein. For instance, variations in bristle diameter may yield
different bristle hardness and different bristle density. The
diameter may be as small as 0.2 mm. The thinner the bristle,
the greater the number of bristles that fit on the head board,
resulting in the softer bristles and the more contact area with
teeth. The cross section of the bristles may be asymmetric,
resulting in different bristle hardness in different directions.
For instance, bristles extending in the direction perpendicular
to the axis of the handle may have greater hardness than those
extending in other directions. Each of the examples may
eliminate tightly populated bristle bundles, cores that receive
the bundles, and the spaces between adjacent cores to reduce
spaces in which virus and/or bacteria can live.
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Many modifications and other example embodiments set
forth herein will come to mind to one skilled in the art to
which these example embodiments pertain to having the ben-
efit of the teachings presented in the foregoing descriptions
and the associated drawings. Therefore, it is to be understood
that the embodiments are not to be limited to the specific ones
disclosed and that modifications and other embodiments are
intended to be included within the scope of the appended
claims. Moreover, although the foregoing descriptions and
the associated drawings describe example embodiments in
the context of certain example combinations of elements and/
or functions, it should be appreciated that different combina-
tions of elements and/or functions may be provided by alter-
native embodiments without departing from the scope of the
appended claims. In this regard, for example, different com-
binations of elements and/or functions other than those
explicitly described above are also contemplated as may be
set forth in some of the appended claims. Although specific
terms are employed herein, they are used in a generic and
descriptive sense only and not for purposes of limitation.

That which is claimed:

1. A method of manufacturing a toothbrush, the method
comprising:

providing an integral head mold configured to simulta-

neously form bristles and a head board in one injection
molding process;

heating head molding material in an injection molding

machine to a predetermined temperature to melt the
head molding material;

filling the integral head mold with the melted head molding

material;

applying a holding pressure with use of the injection mold-

ing machine to the integral head mold for a predeter-
mined period;

applying a cooling process using water to the integral head

mold to produce a molded integral head,

wherein the molded integral head includes a plurality of

individually spaced apart bristles that are integrated on
the head board;

providing a handle mold;

heating handle molding material to a predetermined tem-

perature;

filling the handle mold with the handle molding material;

applying pressure to the handle mold for a predetermined

period; and

applying a cooling process to the handle mold to produce a

molded handle.

2. The method of claim 1, further comprising assembling
the molded handle to the molded integral head to produce a
two-piece toothbrush.

3. The method of claim 1, further comprising:

placing the molded handle in a space of the integral head

mold; and

overmolding the head molding material to the molded

handle to produce a one-piece toothbrush.

4. The method of claim 1, further comprising:

placing the molded integral head in a space of the handle

mold; and

overmolding the handle molding material to the molded

integral head to produce a one-piece toothbrush.

5. The method of claim 1, further comprising adding nano-
technology antivirus additives into the head molding mate-
rial.

6. A method of manufacturing a toothbrush, the method
comprising:
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providing an integral head mold configured to simulta-
neously form bristles and a head board in one injection
molding process;

heating head molding material in an injection molding
machine to a predetermined temperature to melt the 5
head molding material;

filling the integral head mold with the melted head molding
material;

applying a holding pressure with use of the injection mold-
ing machine to the integral head mold for a predeter- 10
mined period; and

applying a cooling process using water to the integral head
mold to produce a molded integral head, wherein the
molded integral head includes a plurality of individually
spaced apart bristles that are integrated on the head 15
board;

wherein the bristles and the head board are a single part
having material continuity and wherein the bristles and
the head board are formed in a one-piece construction;

providing a handle mold; 20

heating handle molding material to a predetermined tem-
perature;

filling the handle mold with the handle molding material;

applying pressure to the handle mold for a predetermined
period; and 25

applying a cooling process to the handle mold to produce a
molded handle.



